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This study reports the relationships between microstructure, composition and the 
mesoscale anisotropic elastic properties of human femoral cortical bone in elderly. For 
the first time, we provide data covering the complete anisotropic elastic tensor, the 
microstructure of cortical vascular porosity, mineral and collagen characteristics 
obtained from the same or adjacent samples in each donor. The results revealed that 
cortical vascular porosity and degree of mineralization of bone are the most important 
determinants of bone anisotropic stiffness at the mesoscale. The presented data gives 
strong experimental evidence and basis for further development of biomechanical 
models for human cortical bone.  
